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MONTHLY WEATHER REVIEW

ON THE PROBABILITY OF RAINu
By Lovuis BessoN

JuNE, 1924

[Translated by B. M. Varney, Weather Bureau, Washington, D. C.]

If in a long series of observations we count the number
of single rainy days, the number of groups of two con-
gecutive rainy days, of three rainy days, etc., we obtain
numbers very different from those wﬁch we would be
led to expect from computing the Eroba.bility of rainy
days according to the theory of probability. .

erewith are the results of 50 years of observations,
1873-1922, at the municipal observatory of Montsouris,
where the record includes 9,580 rainy days in a total of
18,261 days.

TABLE 1.—The number, S, of groups of k consecutive rainy days

k 1 2 3 l 4 & 6 7 8 '] 10
I
S observed........_... 017 | 614 | 380 | 263 | 181 | 117 99 63 50 34
S ealculated!......... 2,165 1,136 | 506 | 313 | 164 86 45 24 12 7
k 11 12 13 14 15 16 17 18 19 20
Sobserved. .. ....... 27 19 14 14 8 (] 6 1 2 4
8 calculated.......... 3 2| 09] 05| 03| 0.1{0.07(0.04002| 0.01

1 Let # equal the number of rainy days in a series of N days. If we assume that all
the permutations are equally prohable, we find the mean number of single rainy
days in N days to be QTZ‘I)V_((JXT:?T“ m that of groups of two rainy days to be

(N—n) (gj‘:"(i_;l)_';)("—“ » and so on. These formulae were given by Grossmann

N
(Achiv der Deutsche Seewarte, 23, Jahrg., 1900, p. 34).

In addition there were observed 3 groups of 21 days,
2 groups of 25, 2 of 27, 1 of 29, and 1 of 31.

%ﬁe short series of rainy days are clearly much less
numerous than they ought to be; and on the other hand
there are long iseries which seem, a priori, to be im-
possible.

The cause of this disagreement is evidently as follows:
The probability of a rainy day is not independent of past
conditions. One is not justified in considering that the
probability is constant and equal to the quotient of the
number of rainy days divided by the total number of
days of observation (0.525 at Montsouris).

om the results of observations set forth in Table 1,
we may derive * the actual probability of rain if we
know that it has rained the day before, rained during the
two preceding days, during the three preceding days, etc.

TaBLE 2.—Probability of rain, pi, when the number, k, of rainy
days i3 known

to 0.704 if we know that it has rained. The probability
continues to rise, but more and more slowly, as the
number of successive rainy days also rises, reaching
0.8 after 15 days of rain. Since the later values are less
exact because of the small number of long rainy periods,
we can not be sure that the probability of rain begins
at length to decrease, as the above figure would seem to
indicate.

Similar computation has been made for each of the
12 months separately with a view to discovering if the
influence of the past weather on future weather varies in
the course of the year. It appears that we have a
satisfactory measure of that influence in the following
ratio:

R=D1"P,

1-p,
p being the general probability of a rainy day and p, the
grobabilit of a rallzxy day after it ha.syrained thglday

efore. e ratio K varies from 0 to 1. Whatever p
may be, R is 0 if there is no influence from rain the day
before and is equal to 1 if such rain assures another
rain. This ratio may be called the coefficient of per-
sistence.

TaBLe 3.—Monthly and annual values of the coefficient of
persistence R.

‘ I l F M‘ A |M J J|A| B8]0 )| N|D Year

_—lee —_— e — —
R !0. 582|0. 558/0. 551 /0. 530‘0. 499/0. 476)0. 470/0. 4560, 45210. 529/0. 574/0. 618/0. 525
7 J 0. 708/0. 760/0. 713|0. 693/0. 742(0. 650,0. 679(0. 641/0. 649/(0. 688(0. 7620, 767(0. 704
R }0.30 0. 46 10.36 [0.35 [0.49 (0.33 }0.39 |0.34 (0. 36 0.34 [0.44 {0.39 {0.38

Almost all the values found for the different months
are very close to the annual mean, and the deviations
appear to be purely fortuitous.

n the other hand, if we divide in half the series of 50
years and compute the coefficient R for each of the 25-
year periods, we obtain 0.40 and 0.35, values only
slightly different from one another, notwithstanding the
fact that these two periods showed very dissimilar rainfall
regimes.

As a first approximation, then, we may regard a
coefficient of persistence of 0.38 as a constant for the
climate of Paris.

SUMMARY OF CORRELATIONS BETWEEN HAWAIIAN
RAINFALL AND SOLAR PHENOMENA

By JorL B. Cox, Engineer, Wailoa Ditch

| T, 1 2 3 4 5 6 7 8 9 10 %‘-_orrela- P?lba_
Rainfall correlated with— lon. co- e rle Remarks
7 0.704 0. 714 [0.727 0.737 (0. 744 [0.751 |0.749 0.756 [0.754 | 0.760 efﬂcrmnt er:or
| 2P 1 12 13 14 15 16 17 18 19 20
0.1 | Probably none.
v 3.7 | Doubtful.
T S 0.772 1 0.78 [ 0.78 1 0.78 ] 0.81 | 0.80 ] 0.81 | 0.82} 0.80 | 0.78 Changes in spot numbers:
Yearly, synchronous. ... ccoemcoooo. +0.070 |+0. 163 0.4 | Probably none. -
TP e Bl o | 80
X mon {:) S 3 Ed . obable.
| - 2 |2 | B | A4 |25 | 26|20 238]|29)|30 Monthly average function____.._______ 40.002 |£0.044 | 2.1 Pf)ssibly small.
Rad{;\tioi'l intensity: 0 200 |0, 153 s|D al
eArlY. o - L oubtful.
PR ceemccccam e 0.81 (0.8} 08 0.8 07; 0.7 0.6| 07| 0.5 0.5 Montﬂly average function.........__._ +0.077 |-0.0313 | 2.5 | Probable (small).
Changes in radiation intens’ty: .
S fariin | 18 By
13 H 3 3 ] x months before._._ ... .__..__ ES L oubtful.
. Thus the pr()bablhty of ram, which is .0-525 if we Six months after.... ..o ... 40,249 |2-0.152 | 1.8 | Possible.
ignore what has taken place the day before, rises abruptly Average function monthly....__..__.. +0.176 |40.081 | 5.7 | Probable.

11 Comptes Rendus, 178, no. 21, May 19, 1924, pp. 1743-1745.

12 It i8 clear that if we ate as Sy the number of groups of K consecutive rainy
days, and by pa the probability of rain after k days of rain, n being always the total
pumber of rainy dags, we have:
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Note.—The above correlation coeflicients were fur-
nished by Mr. Cox in connection with some related work;
they are published for the benefit of those interested in
correlation between solar and terrestrial data.—EDITOR.



